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often leads to more creative, more







were common. By 1989, roughly a centu-
ry later, about half the lake’s species of
aquatic plants were gone (Figure 1.2).
The beds of wild celery that once sup-
ported canvasback ducks and other migra-
tory waterfowl and the native pondweeds
that were vital nursery and rearing habitat
for many fishes had also disappeared.
These beneficial plants were largely
replaced by coontail and an exotic,
Eurasian watermilfoil, both of which have
low food value for fish and wildlife. Deep-
water insect populations began to decline
around 1950. Native fish populations
have declined by about one third (Figure





Along the American River
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Box 1.1
Trends in Precipitation

In an average year, about 9 percent of the contiguous United States is unusually dry and about 9



on a basinwide scale. The Department of



The Emerging Federal
Conservation Role

The rise of the conservation move-
ment and of federal conservation pro-
grams has had an important impact on
water resources development. 

In the first half of the century, fish and
wildlife impacts were generally a minor
issue in the construction of federal recla-
mation projects. Early responses includ-
ed authorizing agencies to construct fish
ladders and hatcheries, create wildlife
refuges, and operate reservoirs in a man-
ner consistent with fish and wildlife pro-
tection. Until 1958, fish and wildlife pro-











surveyed about 18 percent of the nation’s
3.6 million miles of rivers and streams,
about 60 percent of surveyed rivers and

streams showed good water quality and
supported their designated use and 8 per-
cent were in good condition but threat-
ened. About 30 percent were impaired—
supporting their designated uses only
partially or not at all (Figure 1.8). Fsou 30s mayt were ed y.8)-. geyenrveyedtial TD[(. Silt)- 0 1( the ed usnater q)tri 8 per-







Philadelphians through the end of the
century.

To deal with this public health threat,
Philadelphia in 1899 began construction
of the world’s largest sand filtration plant.
Other cities such as Trenton also built 
filtration plants, but Camden abandoned
the Delaware as its source of water and in
1897 drilled over 100 wells into the
aquifers underlying southern New Jersey.

During the first decades of the 20th

Century, modest attempts at pollution
control were overwhelmed by continued
municipal and industrial growth. Water
quality sunk to probably its lowest level in
the period from 1930 to 1950. Only
about 20 percent of the total sewage from





plants, papermaking, chemical manufac-
turing, metal processing, and food pro-
cessing—the dissolved oxygen level has
improved enough to maintain aquatic
life in all sections of the river. Commer-
cial fishing, including a resurgence of the
shad fishery, is continuing. The Delaware
is extensively used as a recreational
resource. Greenway trails are being estab-
lished, and public access to the Delaware
Estuary has increased as a result of new
public parks in the watershed.

Although there have been dramatic
improvements in the water quality in the
river, problems still exist. For example,
water quality does not meet the standard
for swimming in the Philadelphia and
Camden sections of the river, primarily
due to bacteria. Despite increased num-
bers, levels of some anadromous fish have
not reached historic levels due to habitat
perturbations and lack of coordinated
management plans. Elevated levels of tox-
ics have been detected in sediments,
water column, and tissues of organisms,
and fish consumption advisorieiels of taground*[(waentc ad asignwimm)24f4.9gemdemhia and











Overall, the California Water Bank
was considered a5wfectivea5wfort to48 al-tion, orhreclamation programs. 





dant, increasing demand and pressures to
manage water for a wider array of uses
can lead to conflicts.

In the late 1980s, for example, the
Corps of Engineers asked the Congress
for permission to reallocate 120 million
gallons of water daily from Lake Lanier to
meet metro Atlanta’s growing water
needs. The state of Alabama, worried
about the impact of this proposal, filed
suit in 1990 in U.S. District Court to bar
the reallocation. Florida, which shared
Alabama’s concerns, later became a party
to the suit.

In 1992, the Corps and the governors
of Georgia, Alabama, and Florida signed
a Memorandum of Agreement (MOA)
that preserved the status quo while the
states negotiated a formal agreement
about how much water each state can



ing to an allocation formula. A compact
with Alabama and Florida will divide the









In short, the priorities should be: first,
avoiding inappropriate use of the flood-
plain; second, minimizing vulnerability
to damage through both structural and
nonstructural means; and third, mitigat-
ing flood damages when they do occur.

In the wake of the flood and the inter-
agency report, the Clinton administration
made substantial revisions to federal
floodplain management policies and pro-
grams. The emphasis of the reforms is to
reduce the loss of life and property
caused by floods and to restore the natur-
al resources and functions of flood plains. 








